Abstract---
I. INTRODUCTION
VER growing demand for newer materials with improved mechanical properties has led to the development of wide variety of dual phase steels. Intercritical heat treatment is an effective way to transform low carbon steels to dual phase steels with superior strength. The heat treatment involves heating the steel to intercritical temperature range to obtain ferrite and austenite followed by quenching to get ferritemartensite dual phase structure. These steels have high strength, ductility, toughness, high initial strain hardening and exhibit continuous yielding. In dual phase steel martensite is dispersed in a soft ductile ferrite matrix.
It is known that the strength of dual phase steel is strongly influenced by the volume fraction of martensite present in it. The present investigation is to study the variation of strength with the carbon content present in the martensite phase of dual phase steel.
II. LITERATURE SURVEY
The dual phase steels with a high strength to weight ratio have created great interest in the automotive sector [1] - [4] . The dual phase heat treatment can be applied to low-carbon steels with carbon content higher than 0.1% and to specimens which have sections larger than 1.0 mm [5] . Dual phase steels are identified as a class of HSLA steels designated by a composite microstructure constituted by hard martensite phase dispersed in the soft ferrite matrix. Dual phase steels possess high tensile strength, high work hardening rate at the starting of plastic deformation and also possess good ductility. These favourable properties are due to dual phase structure of dual phase steel. The soft ferrite phase provides the required ductility where as the hard phase martensite imparts the required strength [6] , [7] . Dual phase steels also possess continuous yielding behaviour, uniform plastic deformation and good formability [8] . The hardness of dual phase steel is considerably improved due to the presence of harder martensite phase compared to the normal steel with ferrite pearlite microstructure [9] , [10] .
Till date many researchers have tried to correlate the yield strength and tensile strength of intercritically annealed steels with the volume fraction of martensite in the dual phase microstructure [11] - [13] . Several attempts have been made to establish the overall mechanical properties of dual phase steels from the properties of individual constituents using the law of mixtures [14] . One of the important parameter which decides the mechanical properties of dual phase steel is the carbon content in the martensite phase [15] . No systematic study is reported in the literature relating the carbon content in the martensite phase and the strength of dual phase steel.
III. METHODOLOGY
The composition of HSLA steel samples were tested using Optical Emission Spectrometer and Carbon & Sulphur analyser. The composition obtained after the analysis of the base metal is tabulated in table 1. Muffle furnace in batches. They are heated to 920 o C which is above the austenizing temperature for low carbon steels. 
IV. RESULT AND DISCUSSION
The percentage of ferrite and martensite in the different samples of dual phase steel are measured using point counting method as per ASTM E562 standard. The micrographs show two distinct regions, ferrite (white region) and martensite (dark region). The percentage of martensite in the dual phase steel is influenced by the intercritical annealing temperature. It is found that the volume fraction of martensite increases nonlinearly with intercritical annealing temperature. Fig.3 shows the variation of volume fraction of martensite with the intercritical annealing temperatures. Martensite One of the important parameter which affects the mechanical properties of dual phase steel is the percentage of carbon content in the martensite phase. Assuming the carbon content in the ferrite phase as 0.02 % which is the solubility limit for carbon in the ferrite [18] , carbon content in the martensite phase is calculated using the law of mixtures (equation 1).
(1) Where C is the mean carbon content in the base metal and C f and C m are the carbon content in the ferrite and martensite phases respectively. V f and V m are the Volume fractions in the ferrite and martensite phases. The carbon content in the martensite is found to decrease with the volume fraction of martensite. The variation of carbon content with the martensite is shown in fig.6 . Investigations were carried out on various samples to study the effect of percentage of carbon content in the martensite phase of the dual phase steel on the strength imparted to it. Since the solubility of carbon in ferrite is limited the carbon content in martensite decreases with an increase in volume fraction of martensite. An increase in carbon content in martensite to a certain limit increases both yield strength and ultimate tensile strength. In this study yield strength and tensile strength was found to increase initially with carbon content up to 0.195% and then decreased marginally thereafter with carbon content in the martensite phase.
Finally to conclude dual phase steels with high martensite volume fraction (>60%) have shown an improvement in strength with an increase in carbon percentage in martensite. 
